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ABSTRACT 
Paddy fields can be broadly classified on the basis of land situations 
viz. Upland - Shallow water (10-30 em), Medium land-medium deepwater 
(30-100 em) and Low land-deepwater (above 100 em). Three major systems 
of paddy-cum-fish culture, viz. (A) high yielding paddy varieties (H.Y.V) 
and air-breathing fish under Upland, (B) H.Y.V. /local paddy and Tilapia/ 
common carp under Medium land and (C) deepwater paddy and major 
Indian carps under Low land situations have been successfully 
investigated in the farmers' fields and at the Research Stations (1982-92). 
Effects of low-cost artificial feeding on growth, yield and management 
practices of different types of fish showed a considerable increase of rice 
and fish yields and a decrease in insect-pest incidence. Under Upland 
situation, short. duration H.Y.V. in combination with fast-growing air-
breathing fish were studied thrice a year (summer, winter & autumn 
seasons). Combined rice and fish culture produced highest yields in all 
the seasons than in the control. 
INTRODUCTION 
Rice grows under extreme -soil water 
conditions extending from upland 
irrigated to low land deepwater 
conditions. Irrigated areas with proper 
water control particularly during Boro 
and Pre-Kharif seasons, suitable for 
growing of high yielding varieties with 
short stature and lend themselves to 
optimum cultural practices. But the 
situation is entirely different under low 
land rainfed condition due to vagaries of 
the monsoon. Depending upon 
topography and amount of rainfall the 
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water level and its duration in the paddy 
field varies from place to pla'ce. On the 
basis of land situation these rice fields 
can be broadly classified as high, medium 
and low (Garrity, 1984). 
In these areas, selection of suitable 
rice and fish varieties is one of the major 
steps that plays a very important part 
in successful rice-fish farming systems 
and hence the present study on the 
following lines : 
A) Upland situation 
(Shallow Water : 
10-30 em depth) 
Paddy and air-
breathing fish 
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B) Medium land Paddy and 
situation Tilapia/ 
(Medium deepwater: Common Carp 
30-100 em depth) 
C) Low land situation Deepwater paddy 
(Deepwater : above and Indian major 
100 em depth) carps etc., 
MATERIAL AND METHODS 
A. Upland Situation 
Encouraged by the results of an 
earlier study (Datta et al., 1984 a) the 
effects of seasonal variations on the 
yields of mixed cultures of air-breathing 
catfish, Singhi (Heteropneustes fossilis) 
and Magur (Clarias batrachus) and high 
yielding rice varieties in pre-kharif (May-
June '83), Kharif (June-Nov. '83) and 
Boro (Nov '83-April'84) rice seasons. Rice 
varieties, Ratna, Pankaj and Jaya were 
grown. Experiments consisted of a 
control treatment of rice without fish and 
plots of rice with air-breathing fish one 
without feed (Set 2) and one with feed 
(Set 3). Field plot t8chniques following 
Datta et al. (1984 a) were as follows : 
Plots were 24 x 6 m with a shallow 
75 x 40 em perimeter canal bounded by 
a trapizoidal protective dike. Soil was a 
clay loam with pH from 5.9 to 6.2 
Farmyard manure at 9ton/ha was 
applied to all plots. Two plants spaced 
20 x 20 em were transplanted in each 
hill. Normal cultivation methods were 
practised and water level was 
maintained at 8-10 em. 
Ten plants for analysis were 
randomly selected from each treatment 
and uprooted at harvest. Similarly 
growth and yield for 10 randomly 
selected fishes from each treatment 2 and 
3 also were recorded at harvest. 
Ei. Medium Land Situation 
Growth and yield of rice and fish in 
the medium land situation was studied 
at Barddhaman district in 1987 (June-
Dee) wet (Kharif) season. The experiment 
consisted of a plot of rice without fish 
(control) and one of rice with Tilapia 
(Oreochromis mossambicus). Soil was 
clay loam with pH 6.5-7.0. Plots were 
thoroughly ploughed and 9ton farmyard 
manure/ha were incorporated. Plots were 
20 x 38 m with a shallow 75 x 50 em 
perimeter canal and a trapezoidal 
protective dike bounding the canal. To 
encourage better fish movement, 2 
central drains, each 50 em wide and 30 
em deep, were dug lengthwise across the 
plot of rice with fish (Datta et al., 1988) 
Pankaj, a recommended photoperiod-
sensitive low land rice variety, was 
transplanted, 2 seedlings at 15 x 20 em 
spacing/hill, in early August with 100 
kg N/ha applied 1/2 at the land 
preparation and 1/2 in equal splits one 
month after transplanting and one week 
before flowering; 18 kg P and 33 kg K/ 
ha were added at land preparation. 
Pumpwater was used to irrigate as 
needed. Water depth, 3-5 em at the 
outset, was gradually increased to 10-12 
em. During peak-monsoon, maximum 
water level rose upto 55 em. 
Tilapia fingerlings were stocked at 2 
fish/m 2, 35 days after transplanting. 
They were fed a 1:1 mixture of rice bran 
and mustard cake at 5% total body 
weight each morning. When fertiliser 
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was topdressed, the water level was 
gradually lowered so that fish could take 
refuge in the drains. 
C. Low Land Situation 
A renovated low lying plot (3.5 m 
deep) for deepwater paddy cultivation 
covering an area of 0.30 ha was 
constructed. The experimental area was 
thoroughly ploughed. A recommended 
deepwater paddy variety, J·aladhi-I was 
sown directly in late April, 1987. Soil 
was clay loam. Farmyard manure 10ton/ 
ha was applied @ during land 
preparation. Standard cultivation 
methods (Datta and Banerjee, 1980) were 
practised. Maximum water level in the 
paddy plot was 250 em. In mid August, 
fingerlings of Rohu (Labeo rohita), Catla 
(Catla catla) Mrigal (Cirrhinus mrigala), 
Javanese Punti (Puntius jauanicus) and 
Common carp (Cyprinus carpio) were 
stocked in the paddy plot at 9000/ha. 
Each morning, fishes were fed a 1:1 
mixture of rice bran and oil cake at 5% 
of total body weight (Datta et al.1985 b). 
In early January 1988, mature rice 
panicles were harvested by boat and fish 
were harvested in mid March 1988, by 
dragnet. Twenty plants for analysis were 
randomly selected and uprooted before 
harvest. Growth and yield data for 20 
randomly selected fish were also recorded 
at harvest. Finally total yields of fish 
and paddy were determined. 
RESULTS AND DISCUSSION 
Rice grown with the air-breathing 
fish yielded more than in the control and 
also the yield from plots with 
supplemented feed was more (Table 1). 
Plots with supplemented feed also 
yielded fish of maximum length and 
weight. Straw yield was lower in 
treatments 2 and 3 because of reduced 
plant height. 
Artificial feed is thus very important 
m the proposed system of integrated 
farming of rice and air-breathing fish. 
The favourable effect of supplementary 
feeding of fish in rice plot may, to a large 
extent, be of economic benefit to the 
farmers (Datta et al. 1984 b). 
Population of plankton, the natural 
fish food was also ·studied; phytoplankton 
consisted mainly of Spirogyra, Volvox, 
Ulothrix, Euglena and Pinularia, while 
zooplankton were represented mainly by 
Moina, Cyclops, Keratella and 
Brachionus, as also reported earlier 
(Datta et al., 1985 a). 
Seasonal variations had considerable 
influence on the yields of grain, straw 
and fish. Among the three seasonal rice 
groups, grain and fish yield were 
maximum in Boro followed by pre-kharif 
and kharif (Table 2) but, straw yield was 
maximum during kharif intermediate 
during pre-kharif and mJ.nimum during 
boro. Among the three high yielding rice 
varieties, Jaya performed best. 
Integrating air-breathing fish 
aquaculture with high yielding rice 
varieties on irrigated lands under proper 
feeding of fish and standard method of 
rice cultivation yielded 1.26 ton of fish, 
13.43 to ofpaddy and 23.66 ton of straw/ 
ha in about one year. The study yielding 
rice varieties along with fast growing air-
breathing catfish successfully thrice a 
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Table 1 : Growth and yield of paddy and fish at harvest 
Factor 
Height/plant (em) 
Effective tillers/plant 
Panicle length/plant (em) 
Grains/panicle 
Grain sterility/plant (%) 
Grain yield/ha (kg) 
Straw yield/ha (kg) 
Survival (%) 
Increase in length/fish (mm) 
Increase in weight/fish (g) 
Fish yield/ha (kg) 
Source : Kharif (1982) 
Without fish 
Control 
135.5 
13.6 
20.8 
116.5 
10.9 
1794.6 
4345.2 
Treatment 
With fish 
Without feed 
Randhunipagal 
134.1 
10.2 
20.7 
106.4 
10.0 
1839.3 
3928.6 
Singhi and Magur 
75.2 
5.7 
16.5 
199.4 
With feed 
126.9 
11.3 
20.8 
121.0 
10.6 
1878.0 
4047.6 
71.6 
24.6 
41.1 
375.0 
Table 2 : Effects on seasonal variations on the yields (ton I ha) of grain, straw 
and fish during 1983-84 
Factor Prekharif- Ratna Kharif - P ankaj Boro - Jaya 
Without With Without With Without With 
Grain 
Straw 
Fish 
fish 
3.19 
8.13 
fish fish 
3.80 3.05 
8.13 8.92 
0.41 
year during the winter (kharif), summer 
(boro) and autumn (pre-kharif) seasons 
in West Bengal provided irrigation is 
assured. 
These studies Blso revealed some 
pronounced effects of fish culture in the 
rice fields on the incidence of insect pests. 
Incidentally it was observed that the 
fish fish fish 
3.73 5.91 6.40 
9.70 5.00 5.83 
0.36 0.49 
infestations of rice stem borer 
(Sciropophaga incertulas) was the 
highest in the control and the least in 
rice-fish plots, in· conformation with the 
earlier findings of Datta et al., (1985 a) 
. With rice + fish, growth and yield 
characters of rice increased appreciably 
while plant height decreased (Table 3). 
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Table 3 Growth and yield of rice and fish with and without fish in a 
transplanted rice field 
Factor 
Height/plant (em) 
Effective tillers/plant 
Panicle length (em) 
Grains/panicle 
Grain Yield ( tlha) 
Straw Yield (tlha) 
Recovery (%) 
Increase in length (em) 
Increase in weight (g) 
Fish Yield (tonlha) 
Source : Kharif (1987) 
Control 
Without fish 
Rice 
133.2 
12.0 
26.4 
158.2 
4.1 
5.2 
Treatment 
With fish 
Rice + fish 
Pankaj 
120.8 
15.2 
26.8 
178.4 
4.9 
6.0 
Til apia 
81.3 
8.2 
96.4 
0.7 
Table 4 : Performance of deepwater rice and fish during 1987-88 
Maximum water depth (em) 
Method of sowing 
Duration of crop (days) 
Duration of fish (days) 
Height/plant (em) 
Stem length/plant (em) 
Tiller number/plant 
Panicle number/plant 
Panicle length (em) 
Grains/panicle 
Grain yieldlha (ton) 
Recovery.(%) 
Increase in length/fish (em) 
Increase in weight/fish (g) 
Fish yield/ha (ton) 
Deepwater situation 
250 
Broadcasting 
258 
208 
Rice 
Jaladhi - 1 
315.8 
288.8 
26.9 
14.4 
28.0 
205.0 
1.8 
Fish 
Rahu, Catla, Mrigal 
Javanese Punti, Common Carp 
76.5 
19.9 
336.1 
1.5 
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Fish weight and length increased 
considerably during the 4 months 
cropping duration. Grain and straw 
yields increased about 20 and 15% 
respectively over the control, through fish 
culture, making plant food nutrients 
more available to the rice crop (Datta, et 
al. 1 1988 and 1990). So, growing ofTilapia 
fish with rice under rainfed/irrigated 
medium land situations, with the 
provision of the supplementary feeding, 
could boost farm productivity remarkably 
over rice mono-cropping. 
Growth and yield characteristics of 
J aladhi - 1 as deepwater paddy showed 
normal performances and yield a total 
grain of 1.82 tonlha (Table 4). Fish yield 
was 1.52 ton/ha about 6 months. Among 
the five types of fish, Common carp 
showed the best performance. Thus, the 
study indicates the proposed system of 
integrating farming of polyculture of 
carps together with deepwater paddy in 
a low lying renovated land brings an 
appreciable economic benefit to the 
farmers (Datta et al., 1986 and 1990). 
The deepwater paddy plants are 
resistant to the stem borers and 
therefore,. can be expected to help the 
possibilities to avoid the use of insecticide 
application which is a major constraint 
for the successful operation in the 
proposed system of deepwater paddy-
cum-fish culture (Datta et al., 1985c and 
1985d). 
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